Background: Incarcerated populations worldwide are aging dramatically; in the United States, prisoner mortality rates have reached an all-time high. Little is known about the incarcerated patients who die in community hospitals. Aim: Compare incarcerated and non-incarcerated hospital decedents in California. Design: Cross-sectional study. Setting/participants: All state hospital decedents (N = 370,831) from 2009 to 2013, decedent age over time examined with additional data (2001)(2002)(2003)(2004)(2005)(2006)(2007)(2008)(2009)(2010)(2011)(2012)(2013). Results: Overall, 745 incarcerated and 370,086 non-incarcerated individuals died in California hospitals. Incarcerated decedents were more often male (93% vs 51%), Black (19% vs 8%) Latino (27% vs 19%), younger (55 vs 73 years), had shorter hospitalizations (13 vs 16 days), and fewer had an advance care plan (23% vs 36%, p < 0.05). Incarcerated decedents had higher rates of cancer, liver disease, HIV/AIDs, and mental health disorders. Cause of death was disproportionately missing for incarcerated decedents. The average age of incarcerated decedents rose between 2001 and 2013, while it remained stable for others. Conclusion: Palliative care services in correctional facilities should accommodate the needs of relatively young patients and those with mental illness. Given the simultaneous growth in the older prisoner population with the rising age of incarcerated hospital decedents, community hospital clinicians should be prepared to care for seriously ill, incarcerated patients. Significant epidemiologic differences between incarcerated and non-incarcerated decedents in this study suggest the importance of examining the differential palliative care needs of incarcerated patients in all communities.
What is already known about the topic?
• • The number of incarcerated older adults worldwide is growing rapidly and prisoner mortality rates are rising.
• • In the United States, prisoner mortality rates have reached an all-time high.
• • While some prisoners die in prison, most die in community hospitals.
What this paper adds?
• • This study finds that hospital decedents admitted from prison or jail were on average two decades younger than nonincarcerated decedents. • • The average age of incarcerated hospital decedents in the United States has risen over the past decade, while the age of non-incarcerated hospital decedents has remained stable. • • Incarcerated hospital decedents had significantly shorter hospitalizations, higher rates of several chronic diseases, and were less likely to have an advance directive compared to non-incarcerated hospital decedents.
Implication for practice, theory, or policy
• • Palliative care in correctional facilities should be adapted to meet the needs of relatively young patients.
• • Community hospitals should be prepared to care for an increasing number of seriously ill patients from correctional facilities; hospital clinicians may benefit from a deeper understanding of this population's palliative care needs. • • Low advance directive rates among incarcerated decedents suggest the need for greater palliative care presence in correctional facilities, including the development of advance care planning tools for incarcerated populations.
Introduction
The number of incarcerated older adults worldwide is growing, and prisoner mortality rates are rising. [1] [2] [3] [4] In the United States, mortality in prisons and jails ("correctional facilities") has reached an all-time high. 5 While US correctional palliative care services often focus on prisonbased hospice units for patients in the last months of life, there are relatively few such units for the nearly 5000 annual US prisoner deaths. 6, 7 Optimal palliative care for seriously ill incarcerated patients, including the majority not in their last months of life, is hampered by a profound lack of knowledge about this population. 8, 9 Even basic epidemiological information, such as whether the growing older adult population is driving prisoner mortality rates, is missing. 8 Generating this knowledge constitutes a first step to optimizing correctional palliative care services and could inform projections of future palliative care needs in correctional facilities and in communitybased hospitals, where many seriously ill prisoners are transferred before they die. Therefore, we conducted a study of patients who died in community-based hospitals after being admitted from a prison or jail in California (which holds nearly 10% of all US prisoners). 10 
Methods

Subjects and data sources
Results
Proportion of hospitalizations resulting in death and characteristics of decedents according to incarceration status
Of 83,876 patients from a correctional facility hospitalized between 2009 and 2013, 745 (1%) resulted in death. In comparison, over 15 million non-incarcerated Californian adults were hospitalized, of whom 370,086 (2.4%) died during hospitalization. On average, incarcerated hospital decedents were 18 years younger than other hospital decedents (mean age 55 years vs 73 years, p < 0.05; Table 1 ). Less than half of incarcerated decedents (47%) were aged 55 years or older versus 84% of the overall decedent population (p < 0.05). From 2001 to 2013, the proportion of California's incarcerated hospital decedents aged 55 years or older grew from 30% to 46% and peaked at 55% in 2010 ( Figure 1 ). In contrast, the overall percent of California hospital decedents aged 55 years or older overall remained stable at 80%. Incarcerated decedents were more likely to be male (93% vs 51%, p < 0.05) and Black (19% vs 8%, p < 0.05) or Latino (27% vs 19%, p < 0.05).
Hospital length of stay and admitting diagnoses
Incarcerated decedents had a shorter hospitalization (13 vs 16 days, p < 0.05) and were less likely to have an advance directive (23% vs 36%, p < 0.05; Table 1 ). Incarcerated decedents were more likely to have an admitting diagnosis of cancer (10.2% vs 6.4%), liver disease (3.5% vs 1.4%), or a mental health condition (2.6% vs 1.1%), all p < 0.05, nearly five times as likely to have HIV/AIDS (1.9% vs 0.4%) and ten times as likely to have hepatitis (4.2% vs 0.4%; Table 2 ).
Cause of death
Causes of death analyses were inconclusive because linkages to vital statistics data files were available for only 38% of incarcerated hospital decedents compared to 92% of non-incarcerated hospital decedents. Among the subpopulation of incarcerated decedents for which data were available, viral hepatitis (10.6% vs 1.0%), suicide (3.1% vs 0.3%), drug overdose (3.4% vs 0.4%), and homicide (0.9% vs 0.3%) were disproportionately common causes of death, all p < 0.5 (Table 3) .
Discussion
As the number of older and seriously ill prisoners rises, correctional facilities worldwide will benefit from palliative care services that extend beyond the final months of life. This study compared characteristics between incarcerated and non-incarcerated hospital decedents in California as a first step toward understanding prisoners' palliative care needs. Incarcerated hospital decedents were, on average, nearly two decades younger than non-incarcerated decedents, had significantly shorter hospitalizations, were less likely to have an advance directive, and had higher rates of several chronic conditions including cancer, liver disease and/or hepatitis, mental health conditions, and HIV/AIDS. Additionally, the average age of incarcerated decedents is increasing substantially, while the age of other hospital decedents remains stable. The relatively young age of incarcerated decedents mirrors the phenomenon of "accelerated aging" found in incarcerated populations, in which many individuals experience a higher burden of chronic disease and disability at a young age. 1 It also suggests that correctional palliative care services may need to reach younger patients whose needs often differ from those of older adults. For example, seriously ill younger adults often experience more distress related to loss of functional ability and changes in physical appearance. 13 Although incarcerated hospital decedents were relatively young, their high burden of chronic health conditions suggests an opportunity to provide palliative care in correctional facilities early in the course of lifelimiting illness. Higher rates of mental illness should also be considered when tailoring palliative care services for this population.
The marked increase in the average age of incarcerated hospital decedents from 2001 to 2013 reflects broader national US correctional mortality trends in which older adults account for a rising proportion of prisoner deaths (34% in 2001 to 57% in 2013). 5 This suggests that the growing number of older prisoners worldwide is likely to continue to drive mortality rates higher. 14, 15 As this happens, hospital-based clinicians will care for an increasing number of seriously ill prisoners and would likely benefit from an understanding of this population's unique concerns at the end of life such as a pervasive anxiety about dying while incarcerated. 16, 17 Incarcerated decedents' relatively short hospital stays are difficult to interpret without a clearer understanding of their causes of death. The shorter stays may underscore a need for enhanced palliative care services in correctional facilities where end-of-life symptoms are managed for some time before transfer to an outside hospital. The low rate of advance directives among incarcerated hospital decedents also suggests a need for a greater palliative care presence in correctional facilities, including advance care planning tools targeted to this unique population. This is the first study to describe the characteristics of incarcerated hospital decedents, information that is critical for optimizing palliative care services in both correctional facilities and community hospitals. While this study was limited to one US jurisdiction, incarcerated individuals throughout the world share high rates of medical and mental health conditions 4, 18 suggesting that this study's findings likely reflect global trends. Moreover, the differences identified between incarcerated and non-incarcerated decedents suggest that other jurisdictions might also benefit from examining whether the palliative care needs of prisoners are being met. Our data about prisoner causes of death were dramatically less complete than for other decedents. While the reason for this discrepancy is unknown, it is itself an important finding suggesting a need for systematic analyses of data linkage failures between community and correctional healthcare systems since failures likely affect clinical care and limit our general knowledge of the needs of patients who transition from correctional to community settings. 19, 20 This study identified significant epidemiologic differences between incarcerated and non-incarcerated hospital decedents. These differences underscore the need to develop appropriate palliative care services and staffing for the growing population of seriously ill patients in correctional facilities and in community hospitals. As the number of older and seriously ill prisoners continues to rise worldwide, these findings highlight the importance of evaluating ways in which the needs of seriously ill prisoners differ from other populations so that services can be targeted to meet their needs. At a minimum, this study suggests that hospital-based clinicians would benefit from an understanding of the palliative care needs of seriously ill prisoners and correctional clinicians would benefit from skills in palliative care. carried out critical review and second manuscript preparation/ revisions. B.A.W. accepts direct responsibility for the manuscript. The authors assert that they are submitting their original work, that they have the rights in the work, that they are submitting the work for first publication in the Journal and that it is not being considered for publication elsewhere and has not already been published elsewhere, and that they have obtained and can supply all necessary permissions for the reproduction of any copyright works not owned by them.
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